including the myocardium, because of easy imbedding of the electrode without remarkable damage, and because of continuous recording.1)-15) Applicability of this method is based on the fact that the blood flow correlates with the magnitude of heat deprivation from the heated junction of the electrode, and on the assumption that the living tissue is thermally homogenous and therefore the temperature alterations in the tissue little influence the flow assessments. It is a well known evidence, however, that the temperature alterations in the living tissues, especially in the myocardium in which the metabolic heat production is prominent, is not uniform. Therefore, a regional difference in the temperature alteration can influence the temperature gradient between the heated and the cold junction of the electrode and accordingly the thermoelectromotive force generated between the 2 junctions, leading to a false positive result. The present investigations have been directed to elucidate how much can the difference of the regional alterations in the myocardial temperature influence the blood flow measurements by this method. A glass cylinder with an internal diameter of 7mm. and with a sharp edge was introduced into the anterior wall of the left ventricle. The epicardium and the myocardium close to it were previously resected to allow blood outflow. Thereafter, the cross-thermocouples were introduced into the myocardium within the cylinder to settle the 2 junctions nearly at the center of it. After experiments, the position of the junctions was examined. The tip of a tube connected to the external end of the cylinder was elevated or lowered to control the blood outflow (Fig. 3) . The thermoelectromotive voltage generated when blood outflow was zero, was firstly determined, thereafter the tip of the tube was lowered stepwise so as to change the blood outflow, and accordingly the thermoelectromotive voltage.
PRINCIPLES AND METHODS
3. Effects of Myocardial Temperature on the Thermoelectromotive Voltage The axial and radial collecting distance was about 3.5mm. The temperature increment was very steep near the heated junction. Because of the temperature gradients across the wall, the heated tissue was not a spherule. The estimated tissue volume within the temperature field was approximately 0.31ml.
Relations of the Blood Flow to the Changes in the Thermoelectromotive Voltage
The relation between the volume of the blood poured out of the cylinder and the reduction in the thermoelectromotive voltage obtained in 6 experiments is shown in Fig. 6 . In each experiment, an increase in the blood outflow caused a reduction in the thermoelectromotive voltage. Within 15ml./cm2./ min. of blood outflow, as summarized in Fig. 6 , the blood volume and thermoelectromotive voltage showed nearly a linear relationship .
Effect of Myocardial Temperature on the Thermoelectromotive Voltage
The alterations in the temperature of a block of the myocardium, at the center of which the cross-thermocouples were implanted, caused a small deflection in the thermoelectromotive voltage (Fig. 7) . This deflection is very small compared to the changes in the temperature, and is within the Jap. Heart J.
November, 1971 Fig. 9. Regional differences in the alterations of myocardial temperature caused by coronary occlusion (O) and isoproterenol injection (I).
The measuring sites are expressed in mm. from the epicardium. face of the anterior wall. The surface temperature measured by the thermister showed an alteration synchronizing the artificial respiration. To and fro movement of the air warmed by the intrathoracic organs was considered to have influenced the temperature. The cross-thermocouples were implanted into the layers close to the epicardium, and the alterations in the thermoelectromotive voltage synchronizing the surface temperature were observed. It was revealed that no obvious changes in the thermoelectromotive voltage was observed when the 2 junctions of the cross-thermocouples were implanted 2mm. in depth. After production of ventricular fibrillation by applying the electrical pulses onto the ventricle, about 10ml. of blood was injected into the ventricular cavity through the apical dimple, to observe whether the thermoelectromotive voltage was influenced by this maneuver. No obvious change in the thermoelectromotive voltage was observed when the cross-thermocouples were implanted over 1.5mm. apart from the endocardium. 
